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&RQVLGHULQJ WKH LQFUHDVHG LQWHUHVW RI VWDNHKROGHUV LQ FOLPDWH FKDQJH DQG D ORZFDUERQ
HFRQRP\WKLVDUWLFOHKDVLQYHVWLJDWHGDQGLGHQWLILHGVHYHUDOFRQWULEXWLRQVRIWKH,62LQ
VXSSRUWRIWKHDGRSWLRQRIJUHHQVXSSO\FKDLQPDQDJHPHQW*6&0,QWKLVFRQWH[WHQHUJ\




.H\ZRUGV  &OLPDWH FKDQJH *UHHQ VXSSO\ FKDLQ PDQDJHPHQW *6&0 ,QWHUQDWLRQDO













WHFKQLTXHV DQGSURFHVVPDQDJHPHQW WKDW UHVXOWV LQ WKH UHGXFWLRQRI HQHUJ\FRVWV DQG LQWHU
DOLDRI&2HPLVVLRQV.DQQDQDQG%RLH,QWKH,QWHUQDWLRQDO2UJDQL]DWLRQIRU
6WDQGDUGL]DWLRQ ,62 SURGXFH WKH SXEOLFDWLRQ ,62  ³(QHUJ\ PDQDJHPHQW
V\VWHPV 5HTXLUHPHQWV ZLWK JXLGDQFH IRU XVH´ )LHGOHU DQG 0LUFHD  *HQHUDOO\
VWDQGDUGVIRUHQHUJ\PDQDJHPHQWFDQSRWHQWLDOO\VXSSRUWHQHUJ\PDQDJHPHQWLQSURGXFWLRQ













WR UHGXFH JUHHQKRXVH JDV *+* HPLVVLRQV DFURVV HQWLUH VXSSO\ FKDLQV DQG WKHUHIRUH WKH
UHODWLRQVKLS EHWZHHQ /&6&0 DQG *+* HPLVVLRQV UHGXFWLRQ LQ D SHUVSHFWLYH RI WKH HQWLUH
VXSSO\FKDLQV LVDQ LPSRUWDQW LVVXH WKDWQHHGVFODULILFDWLRQ ORZFDUERQVXSSO\FKDLQVDUHD
W\SHRI JUHHQ VXSSO\ FKDLQZKLFK DLP WR UHGXFH JUHHQKRXVH JDV HPLVVLRQRI VXSSO\ FKDLQ
SURFHVVHV DQG WKDW LV EDVHG RQ *6&0 FKDUDFWHULVWLFV DQG FRQFHSWV +RZHYHU LW LV FOHDU
HQRXJKKRZWRVXSSRUWFRPSDQLHVLQWKHWUDQVLWLRQWREHJUHHQDQGORZFDUERQVXSSO\FKDLQ
*LYHQ WKDW HQHUJ\ HIILFLHQF\ LV LPSRUWDQW LQ WKH FRQWH[W RI WKH 8QLWHG 1DWLRQV
)UDPHZRUN RQ &OLPDWH &KDQJH &23  81)&&&  WKDW VXSSO\ FKDLQV DUH HQHUJ\
LQWHQVLYHDQGJHQHUDWH&2HPLVVLRQVWKDW*6&0FDQEHYLHZHGDVDUHVSRQVHWRWKHLPSDFWV
RI FOLPDWH FKDQJH DQG WKDW ,62 ¶V LPSOHPHQWDWLRQ FDQ EH FRQVLGHUHG D VPDUW DQG
VXVWDLQDEOHVROXWLRQ$WHVDQG'XUDNEDVDWKLVDUWLFOHDLPVWRLGHQWLI\WKHFRQWULEXWLRQV
RI ,62  WKDW VXSSRUW WKH DGRSWLRQ RI *6&0 SUDFWLFHV 7KLV ZRUN FRQWULEXWHV ZLWK D
SURSRVDO IRU *6&0,62 LQWHJUDWLRQ DQG DFFRUGLQJ WR 2LNRQRPRX DQG -HSPD 




HJ $ULPXUD HW DO  1DZURFND HW DO  'DUQDOO HW DO  1DZURFND D
1DZURFND E 6LPLODUO\ ,62  ZKLFK VHW VWDQGDUGV IRU DQ HQHUJ\ PDQDJHPHQW




DQG6FRSXV GDWDEDVHV XQWLO $XJXVW WKH UHODWLRQVKLSEHWZHHQ*6&0DQG ,62
KDVQRWEHHQLQYHVWLJDWHG
7KHSURSRVDOIRU*6&0,62LQWHJUDWLRQZDVEXLOWRQIROORZLQJSURFHGXUHVD





7KLV DUWLFOH LV VWUXFWXUHG LQ ILYH VHFWLRQV 6HFWLRQ  LQWURGXFHV WKH DUWLFOH¶V WRSLF
6HFWLRQ  SUHVHQWV D EULHI OLWHUDWXUH UHYLHZ DERXW *6&0 DQG ,62  )ROORZLQJ WKH
6HFWLRQ  SUHVHQWV WKH UHVHDUFK IUDPHZRUN RI KRZ ,62  FDQ VXSSRUW DQG RWKHUZLVH
FRQWULEXWH WR WKH DGRSWLRQRI*6&0SUDFWLFHV7KH6HFWLRQGLVFXVVHV LPSOLFDWLRQVRI WKH




2.1Green supply chain management
6XSSO\FKDLQPDQDJHPHQWUHIHUVWRWKHLQWHJUDWLRQRIPDWHULDOVDQGLQIRUPDWLRQIORZV




$ FKDLQ LQFOXGHV YDULRXV SURGXFWLRQ DQG WUDQVSRUWDWLRQ VWHSV UHTXLUHG WR VXSSO\ FXVWRPHUV
ZLWK WKH ILQDO SURGXFW +DUODQG  7KH VFRSH RI D VXSSO\ FKDLQ LQLWLDOO\ UDQJHV IURP
H[WUDFWLRQRI UDZPDWHULDOV WKHLUSURFHVVLQJ WUDQVIRUPDWLRQ LQWRFRPSRQHQWVPDQXIDFWXUH
DQGDVVHPEO\RIFRPSRQHQWVLQWRDILQDOSURGXFW$OVRLQFOXGHGDUHVKLSSLQJDQGSDFNDJLQJ
LQYROYHG LQ WKHSUHYLRXV VWHSV XQWLO WKH SURGXFW DUULYH DW HQGFXVWRPHUZKLFK UHTXLUHV WKH
LQFOXVLRQRIGLVWULEXWLRQVWRUDJHDQGUHWDLOSRLQWV/XPPXVDQG9RNXUND
(QYLURQPHQWDOO\ FRQVFLRXV EXVLQHVV SUDFWLFHV KDYH UHFHLYHG LQFUHDVLQJ DWWHQWLRQ
:KHQ HQYLURQPHQWDO GHFLVLRQV DUH PDGH DW RUJDQLVDWLRQDO OHYHO WKH\ PXVW QHFHVVDULO\ EH
VWUDWHJLFZLWKLQWHUQDODQGH[WHUQDOLPSOLFDWLRQVIRUPDQDJLQJDQRUJDQLVDWLRQ$FFRUGLQJO\
DVDUHVXOWRIHQYLURQPHQWDOLPSDFWVJHQHUDWHGDWHDFKVWDJHRIDVXSSO\FKDLQ*UHHQ6XSSO\




D 3XUFKDVH RI UDZ PDWHULDO  FRQVXPSWLRQ RI PDWHULDOV HQHUJ\ XVH VROLG ZDVWH
JHQHUDWLRQDQGDWPRVSKHULFHPLVVLRQV
E 3UHSURGXFWLRQ  FRQVXPSWLRQ RI PDWHULDOV HQHUJ\ XVH VROLG ZDVWH DQG ZDVWHZDWHU
JHQHUDWLRQDQGDWPRVSKHULFHPLVVLRQV









$FFRUGLQJ WR *ROLFLF DQG 6PLWK  HQYLURQPHQWDO VXSSO\ FKDLQ SUDFWLFHV DUH
DFWLYLWLHV SHUIRUPHG RU DFWLRQV WDNHQ WR UHGXFH RU HOLPLQDWH HQYLURQPHQWDO LPSDFWV RI
IXQFWLRQVRUSURFHVVHVUHODWHGWRVXSSO\FKDLQPDQDJHPHQW=KX6DUNLVDQG/DLKDYH
VWDWLVWLFDOO\FRQILUPHGWKHIDFWRUVUHTXLUHGWRPHDVXUH*6&0SUDFWLFHV7KHVHSUDFWLFHVDUH
LQWHUQDO HQYLURQPHQWDO PDQDJHPHQW JUHHQ SXUFKDVLQJ FRRSHUDWLRQ ZLWK FXVWRPHUV HFR
GHVLJQDQGLQYHVWPHQWUHFRYHU\1RWDEO\6DUNLV=KXDQG/DLDQG6ULYDVWDYD




Please, Insert Table 1 about here 
------------- 
 
7KHUH DUH VRPH DUWLFOHV WKDW KDYH DGGUHVVHG WKH UHODWLRQVKLS DPRQJ *6&0 HQHUJ\
HIILFLHQF\ DQG FDUERQ HPLVVLRQ WRSLF 5DKEDXHU HW DO  LGHQWLILHG EDUULHUV IRU JUHHQ
HOHFWULFLW\ LQ VPDOO DQG PHGLXP FRPSDQLHV LQ WKH FRQWH[W RI VXSSO\ FKDLQ 7RJQHWWL HW DO
 SURSRVHG D PDWKHPDWLFDO PRGHO IRU UHGXFLQJ FDUERQ HPLVVLRQ LQ VXSSO\ FKDLQ E\
RSWLPLVDWLRQRIPL[HQHUJ\$KLDQG6HDUF\DQDO\VHGPHWULFVIRUHQHUJ\FRQVXPSWLRQ
LQ JUHHQ VXSSO\ FKDLQ WKHPH /HH DQG &KHRQJ  LQYHVWLJDWHG FDUERQ HPLVVLRQ
PDQDJHPHQWLQDQDXWRPRWLYHVXSSO\FKDLQ$QGWKHPRVWRIFLWHGDUWLFOHVUHJDUGLQJVXSSO\
FKDLQ DQG FDUERQ HPLVVLRQ KDV IRFXVHG RQ XVLQJ PDWKHPDWLFDO PRGHOOLQJ IRU SODQQLQJ

RSHUDWLRQDODVSHFWVLQVXSSO\FKDLQVHJ6XQGDUDNDQLHWDO7KHUHIRUHLWLVSRVVLEOHWR
FRQFOXGH WKDW XVLQJ D PDQDJHULDO SHUVSHFWLYH WKURXJK ,62  ZRXOG EH LQWHUHVWLQJ LQ
SURSRVLQJ LQWHJUDWLRQEHWZHHQ*6&0DQGHQHUJ\HIILFLHQF\PDQDJHPHQW IRU UHGXFLQJ ORZ
FDUERQHPLVVLRQ
*LYHQWKHLPSRUWDQFHRIHQYLURQPHQWDOLVVXHVLQEXVLQHVVSUDFWLFHVWKHH[WUDSRODWLRQ
RI WKLV FRQFHUQ WR WKH VXSSO\ FKDLQ SULPDULO\ E\ UHFRJQLVLQJ WKH SRWHQWLDO HQYLURQPHQWDO
LPSDFWV DW HDFK VWDJH RI D VXSSO\ FKDLQ DQG WKH RI *6&0 LH GHWHUPLQLQJ WKH SRWHQWLDO
FRQWULEXWLRQVRI,62ZKLFKDGGUHVVHVHQHUJ\HIILFLHQF\DQGWKHFRQWURORIJUHHQKRXVH
JDVHPLVVLRQVPD\EHDYDOLGPHDQV WRJXLGHWKHGHFLVLRQPDNLQJRIFRPSDQ\DQGVXSSO\




7KH SXUSRVH RI ,62  LV WR HQDEOH RUJDQLVDWLRQV WR HVWDEOLVK WKH V\VWHPV
DQGSURFHVVHVQHFHVVDU\WRLPSURYHHQHUJ\SHUIRUPDQFHLQFOXGLQJHQHUJ\HIILFLHQF\XVHDQG
FRQVXPSWLRQ 7KH LPSOHPHQWDWLRQ RI WKLV VWDQGDUG LV H[SHFWHG WR UHVXOW LQ UHGXFWLRQV LQ
JUHHQKRXVHJDVHPLVVLRQVHQHUJ\FRVWVDQGRWKHUDVVRFLDWHGHQYLURQPHQWDOLPSDFWVWKURXJK
V\VWHPDWLFHQHUJ\PDQDJHPHQW,62
7KH ,62  HQHUJ\ PDQDJHPHQW V\VWHP PRGHO DVVLVWV FRPSDQLHV WR GHYHORS
HQHUJ\HIILFLHQF\WDUJHWVDQGLQWHUYHQWLRQSODQVWRSULRULWLVHLQYHVWPHQWVLQHQHUJ\HIILFLHQF\
PHDVXUHV WR PRQLWRU DQG UHSRUW WKH HQHUJ\ PDQDJHPHQW SHUIRUPDQFH DQG WR HQVXUH
FRQWLQXLW\DQGWKHFRQVWDQWLPSURYHPHQWRIHQHUJ\HIILFLHQF\1JDLHWDO
6LPLODUWRRWKHU,62VWDQGDUGV,62LVEDVHGRQWKHSODQGRFKHFNDFW3'&$
DSSURDFK ZKLFK VHHNV FRQWLQXRXV LPSURYHPHQW RI PDQDJHPHQW V\VWHPV DQG KDV EHHQ
GHVLJQHG WR EH KLJKO\ FRPSDWLEOH ZLWK WKH OHDGLQJ PDQDJHPHQW V\VWHPV SDUWLFXODUO\ ,62
 TXDOLW\ PDQDJHPHQW ,62  HQYLURQPHQWDO PDQDJHPHQW DQG ,62
 IRRG VDIHW\ PDQDJHPHQW )LJXUH  VKRZV WKH HQHUJ\ PDQDJHPHQW V\VWHP
PRGHOEDVHGRQ3'&$
-------------- 




%DVHG RQ WKH 3'&$ DSSURDFK WKH VWDQGDUG LV GLYLGHG LQWR IRXU JURXSV RI
UHTXLUHPHQWV ZKLFK DUH VXEGLYLGHG LQWR RWKHU UHTXLUHPHQWV 7KH IROORZLQJ LV D EULHI
GHVFULSWLRQRIWKHJHQHUDOLGHDRIWKHIRXUJURXSVRIUHTXLUHPHQWV








G 0DQDJHPHQW 5HYLHZ ± $VVHVVPHQW RI LQWHUQDO DXGLWLQJ UHVXOWV LQ RUGHU WR SURSRVH
PHDVXUHV IRU FRQWLQXRXV LPSURYHPHQW LQ HQHUJ\ SROLF\ DQG HQHUJ\ SHUIRUPDQFH
LQGLFDWRUV
%DVHGRQWKHSURSRVDODQGWKHJHQHUDOUHTXLUHPHQWVRI,62WKHIROORZLQJ





LQ D VXSSO\ FKDLQ FRRSHUDWH WKH\ FDQ PHHW WKHLU HQYLURQPHQWDO WDUJHWV DQG UHGXFH WKHLU
HQYLURQPHQWDO LPSDFWV 7KH FRQWLQXRXV LPSURYHPHQW SROOXWLRQ SUHYHQWLRQ DQG HPSOR\HH
WUDLQLQJHQFRXUDJHGE\,62FDQVXSSRUWWKHVWUXFWXULQJRI*6&0DFWLRQV$ULPXUDHW
DO  $FFRUGLQJ WR 'DUQDOO HW DO  FRPSDQLHV WKDW DGRSW DQ HQYLURQPHQWDO
PDQDJHPHQWV\VWHPDUHPRUHOLNHO\WRLPSRVHPHFKDQLVPVRILQGLUHFWFRQWURORQVXSSOLHUV
DQG DV FRQVHTXHQFH LPSURYLQJ ZKR DUH PRUH OLNHO\ WR LPSURYH WKHLU HQYLURQPHQWDO
SHUIRUPDQFH 7KHUHIRUH ,62  FDQ EH FRQVLGHUHG DV DQ LPSRUWDQW SUHUHTXLVLWH WR
FRPSDQLHVEHLQJUHDG\WR WKHDGRSWLRQRI*6&0-DEERXUHWDOGXH WRWKHIDFW WKDW










WKDW HQHUJ\ PDQDJHPHQW V\VWHP EDVHG RQ ,62  FDQ GULYH FRPSDQLHV WR DGRSW ORZ
FDUERQRSHUDWLRQV7KHUHIRUH LQWHJUDWH ,62 WR*6&0SUDFWLFHVFDQSDYH WKHZD\ WR
GHYHORSJUHHQDQGORZFDUERQVXSSO\FKDLQV
$FFRUGLQJ WR ,62  ³HQHUJ\´ UHIHUV WR WKH YDULRXV IRUPV RI HQHUJ\ LQFOXGLQJ
UHQHZDEOHRQHVZKLFKFDQEHSXUFKDVHGVWRUHGSURFHVVHGXVHGLQHTXLSPHQWRUSURFHVVHV
RUUHFRYHUHGIRUH[DPSOHLQWKHIRUPRIHOHFWULFLW\IXHOVWHDPKHDWDQGFRPSUHVVHG7KXV
LW LV SRVVLEOH WR PDQDJH WKH HQHUJ\ DVSHFWV WR FRQWURO DQG UHGXFH WKH LPSDFWV RI FOLPDWH
FKDQJH DW WKH YDULRXV VWDJHV RI D VXSSO\ FKDLQ )LJXUH  EHFDXVH RI DFFRUGLQJ WR 8UJH
9RUVDW]DQG0HW]UHGXFWLRQRIHQHUJ\FRQVXPSWLRQPD\FRQWULEXWHWRPLWLJDWHFDUERQ
HPLVVLRQ
7KH )LJXUH  SUHVHQWV HDFK VWDJH RI D VXSSO\ FKDLQ DQG WKH UHODWLRQVKLS EHWZHHQ
FRQVXPSWLRQ RI HQHUJ\ DQG FRQVHTXHQW HPLVVLRQV 7KH ILJXUH DLPV WR LOOXVWUDWH WKH








VXSSO\ FKDLQ DQG WR DFKLHYH ORZ FDUERQ HPLVVLRQV 7DEOH  VKRZV VHYHUDO SRVVLEOH
FRQWULEXWLRQVRI,62WR*6&0
-------------- 
Please, Insert Table 2 about here 
------------- 
5HTXLUHPHQWV IURP ,62  ZRXOG EH LQWHJUDWHG WR JUHHQ VXSSO\ FKDLQV 7KRVH
PD\JXLGHLQWHUQDOHQYLURQPHQWDOPDQDJHPHQWE\FRPSOHPHQWLQJDQHQYLURQPHQWDOV\VWHP
PDQDJHPHQWWKURXJKSURSRVLQJSURFHGXUHVLQZKLFKDLPWRUHGXFHHQHUJ\FRQVXPSWLRQ,WLV




FXWWLQJ HPLVVLRQV LQ PRQLWRULQJ DQG DXGLWLQJ RI VXSSOLHUV $Q HQHUJ\ PDQDJHPHQW V\VWHP
ZRXOG EH XVHIXO IRU UDLVLQJ FRRSHUDWLRQ ZLWK FXVWRPHUV LQ WHUPV RI SURSRVLQJ HQHUJ\
FRQVFLRXV XVHV RI SURGXFWV ,62  ZRXOG OHDG HFRGHVLJQ SUDFWLFHV WKURXJK GHVLJQLQJ
SURFHVVHV DQG SURGXFWV PRUH HQHUJ\ HIILFLHQW ,QYHVWPHQW UHFRYHULQJ SUDFWLFH ZRXOG WXUQ
PRUHHQHUJ\HIILFLHQWE\ UHSODFLQJREVROHWHHTXLSPHQWZLWK ORZHQHUJ\HIILFLHQF\DQG WKDW
XVHVKLJKO\SROOXWLQJIXHOVZLWKHQHUJ\HIILFLHQWHTXLSPHQWWKDWXVHVFOHDQUHQHZDEOHHQHUJ\
VRXUFHV IRU H[DPSOH $QG ILQDOO\ UHTXLUHPHQWV IURP ,62  ZRXOG DGYDQFH UHYHUVH
ORJLVWLFV SUDFWLFH 7KH SHUVSHFWLYH RI UHF\FOLQJ PD\ EH DSSOLHG IRU HQHUJ\ FRQVXPSWLRQ LQ
WHUP LPSOHPHQWDWLRQ RI FRJHQHUDWLRQ F\FOHV ZKLFK XVH E\SURGXFW VWHDP WR SURGXFH
HOHFWULFLW\ DQG XVLQJ UHVLGXDO KHDW IRU WKH SURGXFWLRQ RI UHIULJHUDWLRQ DLU FRQGLWLRQLQJ DQG
KHDWLQJ
1XPHURXVRSSRUWXQLWLHVDUHLGHQWLILHGIRUDVLJQLILFDQWLQFUHDVHLQSURFHVVHIILFLHQF\
DQG LPSURYHG HQHUJ\ DQG HFRQRPLF SHUIRUPDQFH LQ EXVLQHVV RUJDQLVDWLRQV 7KHVH
RSSRUWXQLWLHV LQFOXGH *6&0 VWUDWHJLHV 7DEOH  FRPELQHG ZLWK WHFKQLFDO VROXWLRQV DQG
DOWHUQDWLYHV IRU WKHJHQHUDWLRQ GLVWULEXWLRQ DQG UDWLRQDO XVHRI HQHUJ\ DQG FRQVLGHULQJ WKH




LPSOHPHQWDWLRQRI ,62  FUHDWHV FRQGLWLRQV IRU LQWHUQDO VWDII DQG VXSSOLHUV WREHFRPH
LQYROYHG LQ WKHHQYLURQPHQWDO LPSURYHPHQWRI WKHVXSSO\FKDLQ7KHUHIRUH ,62FDQ
FRPSOHPHQWWKHHIIHFWVRI,62WRFRQVWUXFWDVXSSO\FKDLQWKDWLVQRWRQO\JUHHQHUEXW
DOVR ORZ FDUERQ EHFDXVH HQHUJ\ HIILFLHQF\ UHVXOWV LQ WKH UHGXFWLRQ RI JUHHQKRXVH JDV
HPLVVLRQV ,Q WKLV VHQVH 7DEOH  FDQ DLG WKH GHFLVLRQ PDNLQJ RI PDQDJHUV ZKR DUH








7KH LQVWLWXWLRQDO HQYLURQPHQW WHQGV WR LQIOXHQFH RQ FRPSDQLHV WR LPSURYH WKHLU
HQYLURQPHQWDO SHUIRUPDQFH E\ PHDQV ODZV DQG UHJXODWLRQ LQFUHDVH RI HQYLURQPHQWDO

DZDUHQHVVRIFXVWRPHUVDQG LQWHUQDWLRQDOPDUNHW UHVWULFWLRQ IRU LQVWDQFH 6DUNLV=KXDQG
/DL  5HJXODWRU\ SUHVVXUHV FDQ HQFRXUDJH FRPSDQLHV WR DGRSW HQYLURQPHQWDO
PDQDJHPHQWV\VWHPVFHUWLILHGE\,62DQGFRQVHTXHQWO\WKH\PD\SXUVXHDGRSWLRQRI
*6&0SUDFWLFHV$ULPXUDHWDO'DUQDOOHWDO=KXDQG6DUNLVIRXQGRXW
WKDW SUHVVXUH IURP JRYHUQPHQW DQG FXVWRPHUV DIIHFWHG &KLQHVH FRPSDQLHV LQ WHUPV RI
DGRSWLRQRIHFRGHVLJQDQGJUHHQSXUFKDVLQJSUDFWLFHV'XEH\*XQDVHNDUDQDQG$OL
DOVR LGHQWLILHG WKDW LQVWLWXWLRQDO SUHVVXUHV FRQWULEXWHG WR LPSURYHPHQW RI HQYLURQPHQWDO
SHUIRUPDQFHRI,QGLDQFRPSDQLHV7KHUHIRUHWKHH[WHUQDOFRQWH[WRIRUJDQLVDWLRQVZKLFKKDV
EHHQ YRODWLOH E\ WKH IDFW WKDW FOLPDWH FKDQJH FRQVHTXHQFHV KDV LQIOXHQFH RQ RUJDQL]DWLRQ
GHFLVLRQVDQGRUJDQL]DWLRQDOFRPSHWLWLYHQHVV
,IHQHUJ\HIILFLHQF\LVDUHTXLUHPHQWLQWKHFRQWH[WRIWKH8QLWHG1DWLRQV)UDPHZRUN
RQ&OLPDWH&KDQJH &23 WKHUHIRUHRUJDQLVDWLRQVZLOO EHGULYHQE\ WKLVQHZ WHQGHQF\
IURP WKH LQVWLWXWLRQDO HQYLURQPHQW $V D FRQVHTXHQFH RUJDQLVDWLRQV ZLOO VHHN HQHUJ\ DQG
FDUERQHIILFLHQF\DQGWKXVLQWHJUDWLQJ,62DQG*6&0SUDFWLFHVZLOOEHDNH\LVVXH
1DWLRQDO SURJUDPPHV KDYH SURPRWHG ,62  DQG HQHUJ\ PDQDJHPHQW V\VWHP LQ
RUGHUWRUDWLRQDOLVHXVHRIHQHUJ\LQFRPSDQLHVLQ-DSDQWKH(8$DQG6ZHGHQ6LFLOLDQRHW
DO  $QG VLPLODU SURJUDPPHV KDYH EHHQ TXLWH RIWHQ LQ RWKHU FRXQWULHV DV ZHOO 7KH
(XURSHDQ8QLRQ(8KDVSURSRVHGHQHUJ\HIILFLHQF\GLUHFWLYHVLQLQRUGHU WRFRQWURO
DQG UHGXFH WKH XVH RI HQHUJ\ VLQFH IURP SURGXFHUV RI HQHUJ\ WR FRQVXPHUV (XURSHDQ
&RPPLVVLRQ E $V D FRQVHTXHQFH FRPSDQLHV PXVW DXGLWLQJ WKHLU HQHUJ\ V\VWHPV
$QRWKHUHIIHFWRI WKDWGLUHFWLYH LV WKHHVWDEOLVKPHQWRIHFRGHVLJQFODLPVIRUHQHUJ\UHODWHG
SURGXFWV (XURSHDQ &RPPLVVLRQ D 6R ,62  ZRXOG FRQWULEXWH WR FRPSDQLHV
ZKLFK DLP WR IXOILO (8 GLUHFWLYHV DQG HVSHFLDOO\ LI FRPSDQLHV HQODUJH WKHLU DFWLRQV DQG
FRQVLGHUWKHVXSSO\FKDLQSHUVSHFWLYH
,W LV SRVVLEOH WR VWDWH WKDW LQVWLWXWLRQDO WKHRU\ =KX DQG 6DUNLV  FDQ EH DQ
RUJDQLVDWLRQDOOHQVWRVWXG\WKHWUDQVLWLRQEHWZHHQJUHHQVXSSO\FKDLQVWRORZFDUERQVXSSO\
FKDLQV VLQFH PRUH DQG PRUH JRYHUQPHQWDO SROLFHV ZLOO UHTXLUH HQHUJ\ DQG ORZ FDUERQ
HIILFLHQF\ IURP FRPSDQLHV DQG VXSSO\ FKDLQV 1DWXUDO UHVRXUFHEDVHG YLHZ WKHRU\ +DUW
 FDQ FRPSOHPHQW LQVWLWXWLRQDO WKHRU\ E\ KLJKOLJKWLQJ XQLTXH FDSDELOLWLHV QHHGHG WR
SURPRWH*6&0IXUWKHU
7KXVVRPHLPSOLFDWLRQVRIWKLVDUWLFOHDUHDVIROORZV,QWHUPVRISROLF\DVSHFWVWKHUH
ZLOO EH D QHHG IRU SXEOLF DQG SULYDWH LQYHVWPHQW LQ FUHGLW OLQHV WR DVVLVW WKH DFTXLVLWLRQ RI




LQYHVWPHQWV LQ UHVHDUFK DQG GHYHORSPHQW ZLOO EH LPSRUWDQW WR DGDSW RU FUHDWH QHZ
FRPEXVWLRQ HQJLQHV IRU XVLQJ LQ WUDQVSRUWDWLRQ PRGHV WKDW HPLW OHVV &2 LQ DGGLWLRQ
LQYHVWPHQW LQ UHVHDUFK DQG GHYHORSPHQW ZLOO EH UHOHYDQW WR LPSURYH SURGXFWLRQ SURFHVVHV














6XJJHVWLRQV IRU IXWXUH VWXGLHV LQFOXGH WKH IROORZLQJ LGHQWLI\LQJ EDUULHUV WR DQG
PRWLYDWLRQVIRUDGRSWLQJWKH,62VWDQGDUGLQWKHFRQWH[WRIVXSSO\FKDLQVWRVXSSRUW
WKHFUHDWLRQRISXEOLFDQGSULYDWHSROLF\SURJUDPVWRPLWLJDWHWKHLGHQWLILHGEDUULHUVFRVWDQG




,62  DQG *6&0 VXFK DV JUHHQ WUDLQLQJ -DEERXU DQG -DEERXU  DQG WHDPZRUN
EDVHGRQ VSHFLILF WHFKQLFDO H[SHUWLVH .DUFKHU DQG -RFKHP H[SORULQJ SHUFHSWLRQRI
PDQDJHUVZLWKUHJDUGWRKRZWKHLQWHJUDWLRQEHWZHHQ,62DQG*6&0FRQWULEXWHWRD
VXVWDLQDEOHFRPSHWLWLYHDGYDQWDJHLQDFRQWH[WRIHQYLURQPHQWDOFRQVWUDLQWVFOLPDWHFKDQJH
+DUW  DQG GLVFXVVLQJ KRZ ORZ FDUERQ VXSSO\ FKDLQV HQDEOH ILUPV WR UHVSRQG WR WKH
FKDOOHQJHVDQGGHPDQGVSRVHGE\WKHQDWXUDOHQYLURQPHQW&KDQHWDO
6RPH OLPLWDWLRQV RI WKLV UHVHDUFK FDQ EH SRLQW RXW 7KH ILUVW RQH LV WKDW WKLV DUWLFOH LV
H[SORUDWRU\ $V D FRQVHTXHQFH LW SUHVHQWV OLPLWDWLRQV UHJDUGLQJ WKH GHSWK RI WKH VWXG\ DQG
DQDO\VLV7KH IDFW WKDW WKLV VWXG\ZDVQRWEDVHGRQV\VWHPDWLF OLWHUDWXUH UHYLHZFDQDOVREH

FRQVLGHUDWH DV D OLPLWDWLRQ +RZHYHU LW EULQJV LQVLJKWV UHJDUGLQJ WLPHOHVV VXEMHFW WKDW LV
DOLJQHGWRLQWHUQDWLRQDOHQHUJ\GLUHFWLYHVDQGZRUOGGHEDWHVXFKDVWKH&23

$FNQRZOHGJHPHQWV 5HVHDUFK UHSRUWHG LQ WKLV ZRUN ZDV SDUWLDOO\ VXSSRUWHG E\ )$3(63 ± 6DR 3DXOR 6WDWH

















%UXWRQ.5DIWHU\3.HQQHG\%.HDQH002¶6XOOLYDQ'7 - 5HYLHZRI DXWRPDWHG IDXOW
GHWHFWLRQDQGGLDJQRVWLFWRROVLQDLUKDQGOLQJXQLWV(QHUJ\(IILFLHQF\
%XQVH . 9RGLFND 0 6FKRQVOHEHQ 3 %UXOKDUW 0 (UQVW )2  ,QWHJUDWLQJ HQHUJ\ HIILFLHQF\
SHUIRUPDQFH LQ SURGXFWLRQ PDQDJHPHQW ± JDS DQDO\VLV EHWZHHQ LQGXVWULDO QHHGV DQG VFLHQWLILF
OLWHUDWXUH-RXUQDORI&OHDQHU3URGXFWLRQ
&KDQ 7<:RQJ &: /DL . + /XQ 9<1J & 7 1JDL(: *UHHQ VHUYLFH FRQVWUXFW
GHYHORSPHQWDQGPHDVXUHPHQWYDOLGDWLRQ3URGXFWLRQDQG2SHUDWLRQV0DQDJHPHQW
'DUQDOO 1 -ROOH\ *- +DQGILHOG 5  (QYLURQPHQWDO PDQDJHPHQW V\VWHPV DQG JUHHQ VXSSO\ FKDLQ
PDQDJHPHQWFRPSOHPHQWVIRUVXVWDLQDELOLW\"%XVLQHVV6WUDWHJ\DQGWKH(QYLURQPHQW
'XEH\ 5 *XQDVHNDUDQ $ $OL 6 6  ([SORULQJ WKH UHODWLRQVKLS EHWZHHQ OHDGHUVKLS RSHUDWLRQDO
SUDFWLFHVLQVWLWXWLRQDOSUHVVXUHVDQGHQYLURQPHQWDOSHUIRUPDQFH$IUDPHZRUNIRUJUHHQVXSSO\FKDLQ
,QWHUQDWLRQDO-RXUQDORI3URGXFWLRQ(FRQRPLFV






)DUXN $& /DPPLQJ 5& &RXVLQV 3' %RZHQ )(  $QDO\]LQJ PDSSLQJ DQG PDQDJLQJ
HQYLURQPHQWDOLPSDFWVDORQJVXSSO\FKDLQV-RXUQDORI,QGXVWULDO(FRORJ\





+DOOGyUVVRQ $ .RYiFV *  7KH VXVWDLQDEOH DJHQGD DQG HQHUJ\ HIILFLHQF\ /RJLVWLFV VROXWLRQV DQG
VXSSO\ FKDLQV LQ WLPHV RI FOLPDWH FKDQJH ,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	 /RJLVWLFV
0DQDJHPHQW
+DUODQG &0  6XSSO\ FKDLQ PDQDJHPHQW UHODWLRQVKLSV FKDLQV DQG QHWZRUNV %ULWLVK -RXUQDO RI
PDQDJHPHQW666




,62  ,62 ± (QHUJ\ 0DQDJHPHQW 6\VWHPV ± 5HTXLUHPHQWV ZLWK *XLGDQFH IRU 8VH
,QWHUQDWLRQDO2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQ
-DEERXU$%-DEERXU&*RYLQGDQ..DQQDQ'$UDQWHV$)0L[HGPHWKRGRORJ\WRDQDO\]H
WKH UHODWLRQVKLS EHWZHHQ PDWXULW\ RI HQYLURQPHQWDO PDQDJHPHQW DQG WKH DGRSWLRQ RI JUHHQ VXSSO\
FKDLQPDQDJHPHQWLQ%UD]LO5HVRXUFHV&RQVHUYDWLRQDQG5HF\FOLQJ
-RKDQVVRQ 0 7  ,PSURYHG HQHUJ\ HIILFLHQF\ ZLWKLQ WKH 6ZHGLVK VWHHO LQGXVWU\²WKH LPSRUWDQFH RI
HQHUJ\PDQDJHPHQWDQGQHWZRUNLQJ(QHUJ\(IILFLHQF\
-RVH &KLDSSHWWD -DEERXU & %HDWUL] /RSHV GH 6RXVD -DEERXU $  /RZFDUERQ RSHUDWLRQV DQG
SURGXFWLRQSXWWLQJWUDLQLQJLQSHUVSHFWLYH,QGXVWULDODQG&RPPHUFLDO7UDLQLQJ










0F.LQVH\  7KH 1H[W (QYLURQPHQWDO ,VVXH IRU %XVLQHVV ± 0F.LQVH\ *OREDO 6XUYH\ 5HVXOWV
KWWSVZZZPFNLQVH\TXDUWHUO\FRP7KHBQH[WBHQYLURQPHQWDOBLVVXHBIRUBEXVLQHVVB0F.LQVH\B*OREDOB
6XUYH\BUHVXOWVB!&LWHG2FWREHU







1DZURFND ' E (QYLURQPHQWDO VXSSO\ FKDLQ PDQDJHPHQW ,62  DQG 5R+6 +RZ DUH VPDOO







JDV HPLVVLRQV PRUH HIIHFWLYHO\ WKDQ H[LVWLQJ HQYLURQPHQWDO LQLWLDWLYHV" $Q HPSLULFDO DQDO\VLV RI
-DSDQHVHPDQXIDFWXULQJILUPV-RXUQDORI0DQDJHPHQW&RQWURO
2LNRQRPRX 9 -HSPD &-  $ IUDPHZRUN RQ LQWHUDFWLRQV RI FOLPDWH DQG HQHUJ\ SROLF\ LQVWUXPHQWV
0LWLJDWLRQDQG$GDSWDWLRQ6WUDWHJLHVIRU*OREDO&KDQJH
2VKLWD <  ,GHQWLI\LQJ FULWLFDO VXSSO\ FKDLQ SDWK WKDW GULYH FKDQJHV LQ &2 HPLVVLRQV (QHUJ\
(FRQRPLFV
5DKEDXHU 6 0HQDSDFH / 0HQUDG . 'HFNHU 7  $GRSWLRQ RI JUHHQ HOHFWULFLW\ E\ VPDOODQG
PHGLXPVL]HGHQWHUSULVHVLQ*HUPDQ\5HQHZDEOHDQG6XVWDLQDEOH(QHUJ\5HYLHZV
6DGD56KUHVWKD$6KXNOD$.0HOVHQ/$ 3HRSOH
V H[SHULHQFH DQG IDFWVRI FKDQJLQJFOLPDWH
LPSDFWVDQGUHVSRQVHV,QWHUQDWLRQDO-RXUQDORI&OLPDWH&KDQJH6WUDWHJLHVDQG0DQDJHPHQW

6DUNLV -  $ VWUDWHJLF GHFLVLRQ IUDPHZRUN IRU JUHHQ VXSSO\ FKDLQ PDQDJHPHQW -RXUQDO RI &OHDQHU
3URGXFWLRQ




6LFLOLDQR * GH ORV 5H\HV 3 .UDPHU & %M|UNPDQ 7 'DKOJUHQ 0 1RGD ) <DPDVKLWD < 
0RGHOV IRU'ULYLQJ(QHUJ\(IILFLHQF\1DWLRQDOO\8VLQJ(QHUJ\0DQDJHPHQW6WUDWHJLF3ODQQLQJ IRU
(QHUJ\DQGWKH(QYLURQPHQW





WUDGHRII EHWZHHQ HQYLURQPHQWDO DQG HFRQRPLF REMHFWLYHV ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ
(FRQRPLFV

8QLWHG 1DWLRQ )UDPHZRUN &RQYHQWLRQ RQ &OLPDWH &KDQJH  &23  3DULV $YDLODEOH RQ
KWWSQHZVURRPXQIFFFLQWSDULV$FFHVVHGLQ0DUFK
hUJH9RUVDW]'0HW]% (QHUJ\ HIILFLHQF\KRZ IDUGRHV LWJHW XV LQ FRQWUROOLQJ FOLPDWH FKDQJH"
(QHUJ\(IILFLHQF\
=KX 4 6DUNLV -  7KH PRGHUDWLQJ HIIHFWV RI LQVWLWXWLRQDO SUHVVXUHV RQ HPHUJHQW JUHHQ VXSSO\ FKDLQ
SUDFWLFHVDQGSHUIRUPDQFH,QWHUQDWLRQDOMRXUQDORISURGXFWLRQUHVHDUFK














































































































































































































(PLVVLRQV (PLVVLRQV (PLVVLRQV (PLVVLRQV
(QHUJ\ (QHUJ\ (QHUJ\
7UDQVSRUWDWLRQ
(QHUJ\
7UDQVSRUWDWLRQ
